July 1, 1952 

Filed Dec. 14, 1945 

W. J. DE REAMER 
DIE FOR MOLDING PULP ARTICLES 

2,601,815 

3 Sheets-Sheet i 



July 1, 1952 ' 

Filed Dec. 14, 194 

W. J. DE REAMER 
DIE FOR MOLDING PULP ARTICLES 

2,601,815 

 Sheets-Sheet 2 



July 1, 1952 

Filed Dec. 14, 194G 

W. J. DE REAMER 
DIE FOR MOLDING PULP ARTICLES 

2,601,815 

3 Sheets-Sheet 3 

_ /21/. , 



Patented July 1, 1952 

2,601,815 

UNITED STATES PATENT OFFICE 

2,601,815 
DIE FOR MOLDING PULP ARTICLES 
William J. De Reamer, Crown Point, Ind., as- 
signor to Mapes Consolidtted lVInufacturing 
Company, Griffith, Ind., a corporation of Dela- 
ware 
Application December 14, 1945, Serial No. 635,076 
11 CLims. (CI. 92--54) 
1 
This invention relates to improvements in dies 
for molding pulp articles and it consists of the 
matteïs hereinafter described and more particu- 
larly pointed out in .the appended claires. 
Pies of this kind usually include a ïigid forain- 5 
inous die body the molding face of which may 
have depressions in  and projections thereon and 
this face is covered by a foïaminous facing sheet 
contouïed to match and fit upon the molding face 
of the die.:body. The facing sheet is generally 10 
ruade from a piece of relatively fine mesh brass or 
coppeï scïeen. In some instances; where the de- 
. pressions in and projections on the molding face 
are shallow in depth and spaced widely apaït, it 
is practical to make the facing sheet Of a single 15 
piece of such mesh and distort or stïetch .certain 
areas theïeof to fit the depressions and .projec- 
tions of the die body. ' 
However, iri many instances it is desired to 
make molded plllp articles requiring the use of a 20 
die having closely adjacent relatively deep de- 
pressions and high projections. In such dies it is 
hot practical to' form a single piece of'mesh 
to the contour of the molding face of the die 
body because this would require a distortion or 25 
stretching of the mesh beyond ifs elastic limit 
with the result that the facing sheet is cracked 
or broken nd unfit for use for its intended pur- 
pose. 
The present invention is more particularly con- 30 
cerned with a die for molding plllp articles that 
include a sheet-like body with closely arranged 
relatively deep depressions and high projections. 
One of the objects of the invention is fo pro- 
vide a simple and inexpensive pulp molding die, 35 
the facing sheet of which incindes foraminous. 
hollow projections which are separate from tlïe 
facing sheet itself, thus avoidirg the necessity of 
so distorting parts of the facing sheet itself as 
to rupture the same. . .... " 40 
A further  object of the ihvention is fo provide 
in a die for thus ptu-pose, hollow projections on, 
but separate from, the facing slieet thereof and 
which are intmïally supported in a mannerper- 
mitting free passage. Of. water therethr0gh. 45 
The above mentioned-objects of the ivëntion, 
along with others, together with the sevéral ad- 
vantages thereof .will more fully 'appear as the 
specification proceeds. ' 
In the drawings: 50 
Fig. 1 is a view .in elevation of the .working face 
of a die for molding-pulp articles embodying the 
perfem'ed form of the invention, with a portion 
of the foïaminous facing sheet and ifs f0ïaminous 
backing sheet shown as roken away for illus- 55 
trative purposes.   ' i.  i. 
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Fig. 2 is a transverse vertical sectional view 
through the.body of the die as taken on the line 
2--2 and on the scale of Fig. 1.. 
Fig. 3 is a detail transveïse vertical sectional 
view through a part of the die as taken on the 
line 3--3 of Fig. 1 and on an enlaïged scale. 
Fig. 4 is a detail vertical sectional view through 
a part of the die as taken on the line 4--4 and 
on the scale of Fig. S. 
Fig. 5 is a detail vertical sectional view show- 
ing a modification of a detachably mounted.hol- 
low projection forming part for the die and which 
will be described in more detail later. 
Fig. 6 is a perspective view of a supporting post 
embodied in the structure :appearing in Figs. 3 
and 4. 
Fig. 7 is a plan view of a corner fragment of 
the molded pulp article or pack produced by the 
die and on the scale of Fig. I. 
Figs. S, 9 and I0 are detail views throngh parts 
of the article appearing in Fig. 7 as taken on the 
lines S--6, 9--9 and 6--6 respectively of said 
ig. OE and on the scale of Fig. 3. 
In general when the die is fo be used in mold- 
ing pulp articles of the kind above mentioned, 
if will include a rigid but foraminous die body. 
The working face of said body is formed with a 
series of closely adjacent pocket like depressions 
or avities. The other face is formed fo receive 
a eosure plate in a manner defining a hollow 
space for connection with the suction sïde of the 
pulp molding machine of which the die or dies 
form a part. 
The working face of the die is covered with 
a foraminous facing sheet preferably ruade of a 
relatively fine mesh brass or copper wire screen 
and parts or areas thereof are formed to fit the 
depïessions or cavities in the die body. When 
desired a foïaminous sheet of coarser wire mesh 
may be disposed between the working face of the 
die body and the facing sheet fo back up or sup- 
port the facing sheet against the suction pressure 
imposed upon it in use. 
The depressions or cavities mentioned which 
foïm the commodity receiving pockets in the 
molded pulp article pïoduced by the die are 
closely adjacent each otheï and this leaves only 
a minimum amount of space or a'ea between 
them. The reason theïefor is fo provide .as many 
pockets as possible in an article of limited area 
and thus conserve shipping space for the com- 
modity packed in the articles. 
This close arrangement of the depïessions or 
cavities in the die body and in the facing sheet, 
as well as in the backing sheet when the latter is 
used in the dies, does hot leave suflicient areas 
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intermediate or between the depressions in the 
facing sheet ïrom which to make integral hollow 
parts projecting from the other side of the sheet 
and of such size or height as fo be of any prac- 
tical use. In many instances itis desired that 
certain side surface portions of these projections 
form continuations of side surface portions oï the 
depressions and the inermediate areas mentioned 
are too small in size to permit drawing, stretch- 
ing or distorting t.he saine to produce said pro- 
jections. 
Thereïore, the ïoraminous projections are ruade 
of separate pieces of the same Mnd of wire screen, 
formed fo desired shape, as that from wliich the 
facing sheet is ruade. ïhese sparately forïned 
pieces are each mounted on an infernal support- 
ing eleïnent shaped to the areas mentioned and 
marginal portions of the screen are turned mder 
the base of the element belote the resulting as- 
sembly is engaged on the desired areas and which 
elements are formed for dr.ainage. 1Vfeans are 
provided that are operable from the rear of but 
pass through ulderlying parts of the die body to 
draw the base ends of said supporting e]eïnents 
closely up against the ïacing screen covering said 
areas and this clamps said elements in the assem- 
bly and .af the saine rime clamps the inturned 
margins of the screens in place. 
The improved die is herein fllustrated and de- 
.scribed as for making a molded pulp article such 
.as illustrated in Figs. 7, 8, 9 and l0 of the draw- 
ings and which includes a generally rectangular 
body sheet ! 5 with a plurality of relatively closely 
:adjacent article receiving pockets !8 theïein ar- 
ranged in longitudinally and transversely extend- 
ing, intermediate and alternate rows. On those 
areas of the body sheet between the pockets 
8-- 6 in the rows thereof are upstanding hollow 
projections or posts --17, the fiat tops 8 of 
which are elongated transversely of the body 
sheet. 
In Figs. 8, 9 and 10 are flh.strated, in full size 
sca]e, detail sectional views through the flnished 
molded pulp article which is ruade of stock about 
2 of an inch thick. The pockets 6 are about 
% of an flnch deep and about 2/2 inches in di- 
ameter. These pockets are spaced on centers 
about- 3% inches apart in the longitudinal rows 
and are spaced on centers .about 2 inches 
apart in, the transverse rows. It is thus obvious 
that the pockets are arranged as close together 
as possible to obtain as ïnany pockets in an ar- 
ticle of a given size which in the present instance 
would approximate one about 20 inches long and 
12/4 inches wide. With this arrangement de- 
scribed the article contains 28 pockets. 
It is fo be noted that side portions a and 
end portions b of said projections , which 
are about /2 of an inch high, form continuations 
of parts of the sides of the pockets . Corners 
c of three side shape extend upwardly and 
inwardly from parts Sa of the body sheet be- 
tween the pockets to meet.the corners of the fiat 
tops 8 of said projections. The parts a of the 
body 5 between adjacent pockets form hollow 
spaced apart ribs that run diagonally of the body 
and materially assist in rigidifying the article as 
a whole. 
An article of this kind is illustrated and de- 
scribed in the Friday Patent #2,351,754 of June 
20, 1944, and is primarily used as a pack for choice 
fruits and vegetables. 
teferring now in detail to the construction of 
the die by means of which the molded pulp arti- 
cle belote described is ruade and particularly fo 
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Fig. 1, the improved die includes therein a rec- 
tanguiarly shapd die body 9. Said body is 
preferably ruade of cast ïnetal of such thickness 
as tobe quite rigid. ïhe side and end margins 
 of the body are marie as a continuous flange 
to which one side of a plate 22; of the area of 
said body, is flxed fo form with the body a suc- 
tion chamber 23 on that side of the body opposite 
ifs working face 24. Only a fragment of the plate 
10 2 appears in Fig. 2. 
This working face is fiat and even nd in that 
area of the body within the flange 2 said face 
is provided with a plurality of rows of longi- 
tudinally nd transverse]y extending alternate 
1 and intermediate depressions or cavities 
Ech depression bas the shape of a part of the 
sphere and is circular in plan. 
The depressions 26 in the longitudinal rows are 
spaced closer together than the depressions in 
0 the transverse rows so as to leave spaces or areas 
2 of a somewhat "bout glass" shape between 
said depressions as best appears in Fig. 1. Con- 
sidered in planes diagonally of the body and 
passing through the axes of adjacent depres- 
 sions, marginal parts of adjacent depressions are 
so closely spaced as to constitute re]ative]y nar- 
row areas 28 that connect the areas 2--2 to- 
gether. 
The body {} is so ruade that water may pass 
o therethrough and one convenient way in which 
to do this is fo provide longitudinal slits 
therein and which best appear in Figs. 1, 2 and 3. 
That part or area of the working face of the 
body, within the confines or outline of the fiange 
 2 is covered by a foraminous facing sheet 
(see Fig. 1) preferably of a relatively fine brass 
or copper wire of about 65 mesh. This facing 
sheet includes a fiat body portion {} and cer- 
tain areas thereof are formed with depressions 
40  -- that fit within the depressions  in the 
body, other portions of the body being fiat and 
conforming to and covering the fiat portions 
and 8 respectively of the working face 4 of the 
die body. 
45 Disposed between said working face of the die 
body and the.-ïacing sheet 2 is a foraminous 
backing and bracing sheet  (see Figs. 1 and 3) 
of brass or wire copper mesh and which is coarser 
or heavier than that of the facing sheet. 
50 The superposed margins of the facing sheet 
{} and ifs backing sheet  aresecured fo the die 
body by strips $-- preferably ruade of brass 
o copper. Screws 4 pass through these strips 
as well as through the margins of the facing and 
 backing sheets to bave a threaded engagement 
in the die body itself. 
When it is desired to provide flnger recesses 
6b in certain of the margins of the body } oï 
the article as appears in Fig. 7, corresponding 
60 areas in the facing sheets and backing sheet are 
blocked out by the members a (see right hand 
end of Fig. 1) secured in place by screws, similar 
to the screws 4. 
Central]y in each area  of the die body a re- 
65 cess  is provided that opens af one end through 
the working face of the die body and communi- 
cating therewith is a hole- which opens through 
that face of the die body opposite said working 
ace. 
0 Both the ïacing sheet 2 andifs backing sheet 
$ arè provided kvith holes therein each of the 
saine diameter as and Rrranged fo register with 
the associated recess . 
Disposed upon each portion of the facing screen 
75 that covers a portion  of the die body-is a 
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frustro-pyramidally shaped foraminous member 
.7 madeof the same mesh screen as that of the 
facing sheet. This member which forms the pro- 
jections |7 in the finished molded pulp article, 
in itself does hot possess suflïcient ïtrength to 
resist the collapsing effect of the suction pres- 
sure used in the pulp molding machine of which 
the die as a whole forms a' part. Therefore each 
member 37 is internally supported as by a simi- 
larly shaped mtmbtr 33 which best appears in 
perspective in Fig. 6. The external surface of 
this member is provided with water drainage 
grooves -9 and projecting from the fiat base 
thereof is a boss 48 that fits in the associated 
recess 3§ in the die body. 
Itis pointed out that the sides and ends of 
the member 37 before itis assembled with an 
associated supporting member 38, are somewhat 
longer axially than the sides or ends of the 
member 38 so that marginal base portions -Ta 
of the members -7 project or extend beyond the 
base of the supporting member. These project- 
ing marginal base portions 37a are then turned 
or bent in under marginal base portions of the 
member 38, as best appears in Figs. 3 and 4. 
After the parts 3'i'---38 have been thus far as- 
sembled, the assembly is thus disposed or engaged 
upon the die body with the boss 40 of .the mem- 
ber 38 extending into an associated recess 3§. 
A screw 4| is then inserted through a hole 36. 
from that face of the die body opposite ifs work- 
ing face 24 and this screw is threaded into the 
member 38 through its boss 40. When this screw 
is drawn uP tight, if pulls the assembly con- 
stituted by the members 37--38 toward the body, 
thus clamping the inturned margin 32« of each 
member 37 between the base of the backing mem- 
ber 38 and that part of the facing sheet covered 
thereby. Thus the inturned margin of each 
member 37 is securely clamped in place without 
leaving any rough edges to produce fins in the 
finished article. 
Itis pointed out at this time that the sides and 
ends of each member 37 are so disposed with re- 
spect to adjacent parts of the depressed portions 
3| of the face sheet as to blend or merge into 
each other so that one forms a continuation of 
the other. 
In Fig. 5 there is illustrated a modhïed way of 
attaching the assembled parts 37--38 in place. 
In said figure the body of the die is Provided in 
the area 2 on its working face 24 with a boss 
35 and centrally of which is aholi 36. The 
member 37 remains the saine as before but its 
internal support which is indicated at 38x is pro- 
vided in its base with a recess 38/ that fits the 
boss 35. In the top of said member 35x is fixed 
an internally threaded shouldered bushing 35z 
into which a screw 4|x extends as best appears 
in Fig. 5. When this screw is turned up tight, 
it acts to pull the member 38x toward the body 
in the same way as in the structure shown in 
Figs. 3 and 4. 
Itis pointed out that by means of the construc- 
tion described there bas been provided a mold- 
ing die for pulp articles that includes foraminous 
projections made separate from but so attached 
to the facing shiet of the die as to function as an 
integral part thereof. Thus itis hot necessary fo 
distort those areas of the facing sheet that can 
least stand the same. 
Should any one of the foraminous members 37 
become ragged from wear and show wire ends 
that would interfere with a free stripping or take 
off or transfer of the articles from the die, the 
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same may be removed after lmoving the asso- 
ciated screw 41 and replaced by another one. 
By the method and means described if is pos- 
sible to provide dies in which the main part is 
5 composed of a single piece or sheet and in which 
other parts are formed so that they may be easily 
aflïxed. The resulting die is thus of relatively 
simple form and may be produced at relatively 
low cost.    
10 While in describing the invention, I bave re- 
ferred in detail to the form and construction of 
the parts involved therein, and the same is to be 
considered only in the i]lustrative sense so that I 
do hOt wish to.bi limited therito ixcept as may 
15 be specifically set forth in the appended claims. 
I claire as my invention: 
1. In a die for forming molded pulp articles, a 
die body having water passages therethrough and 
a working face, a plurality of cavities in said body 
0 inwardly of the plane of said face and separated 
from each other by portions of said face, forami- 
nous sheet means upon said working face and 
conforming to the contour of said cavities and 
conforming at least in part to said portions of 
25 said working face between said cavities, and a 
plurality of foraminous members separate from 
said foraminous sheet means and from each other 
and disposed in spaced relation upon and at- 
tached to associated portions of said face and 
30 extending outwardly of the plane of said face. 
2. In a die for forming molded pulp articles, a 
die body having water passages therethrough and 
a working face, a .plurality of cavities in said 
body inwardly of the plane of said face and sepa- 
35 rated ïrom each other by portions of said face, 
foraminous sheet means upon said working face 
and conïorming to the contour of said cavities 
and conïorming ai least in part to said portions 
of said working face betwien said cavities, a 
40 plurality of foraminous members separate from 
said foraminous sheet means and from each other 
and disposed in spaced relation upon associated 
portions of said face and extending ,outwardly 
of the plane of said face, and means affording 
45 drainage as well as internal support and attach- 
ment for oach member relative to said die body. 
3. In a die for forming Pulp articles, a die 
body having water passages therethrough and 
a working face, a plurality of cavities in said body 
50 inwardly of the plane of said face and separated 
from each other by portions of said face, 
foraminous shiet means upon said working face 
and conforming to the contour of said cavities 
and conforming, at !east in part, to said portions 
55 of said working face between said cavitiës, a 
plurality of foraminous members separate from 
said foraminous sheet means and from each 
other and disposed in spaced relation upon as- 
sociated portions of said face and extending out- 
60 wardly of the plane of said face, and means af- 
fording internal support and drainage for each 
member and including parts operable from that 
face of the die body opposite said working face 
for detachably securing said means to the diu 
65 body. 
4. In a die for forming molded pulp articles, 
a die body having water passages therethrough 
and a working face, a plurality of cavitïes in said 
body inwardly of the plane of said face and 
.70 separated from each other by portions of said 
face, foraminous sheet means upon said work- 
ing face and conforming to the contour of said 
cavitiis and conforming, at least in part, to said 
portions of said worMng face between said 
.7 cavities, a plurality of foraminous members 
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separate from said foraminous sheet means and 
from each other and disposed in spaced relation 
upon associated portions of said face and ex- 
tending outward]y ofthe plane of said face, and 
means affording drainage, as well as an infernal 
Support and attachment for.each member rela- 
.tire. fo said die body, marginal portions of each 
foraminous member being turned.under the base 
of said ]as mentioned means and clamped 
tween aid base and said foraminous means on 
said other portions of said face.  
5. In a die for forming molded pulp articles, a 
die body having water passages therethrough and 
a working face, a plurality of cavities in said body 
invardly of the plane of said face and separated 
from each other by portions of said face, 
foraminous means upon said working face and 
-conforming" fo the contour of said cavities and, 
at least in part, fo said portions of said work- 
in face between said cavities and including at 
least a relative]y coarse heavy wire mesh sheet 
engaged directly upon the surfaces of said 
cavities and of sald portions of the working face 
between them and a finer and tighter wire mesh 
sheet engaged upon said first mentioned sheet 
and reinforoed thereby, ard a plurality of in- 
ternai]_y supported foraminous members seParate 
from said sleets of said means and from each 
other and disposed in spaced relation upon.and 
a%ached fo said portions of said shëets upon 
sail portions of said workin face and extend- 
in outwardly of the plane of said face. 
6. In a die for forming molded pulp articles, 
a die body having water passages therethrough 
and a working face, a plurality of cavities in 
said body inwaïdly of the plane of said face and 
separated from each other by portions of said 
lac% foraminous means upon said working face 
and conforming to the contour of said cavities 
and conforming, af least in part, fo said por- 
tions of said working face between said cavities, 
a supporting member enclosed within and îormed 
for the drainage of water passing" through each 
foraminous means, each supporting member 
and said die body having an interengaging boss 
and recess arrangement, and a tlreaded more- 
ber extending through the die body from the 
other side theeof and through said arrange- 
ment and operative fo attach said supporting 
memlJer and associated foraminous means fo said 
çie body. 
7. In a die for forming molded pulp articles, 
a die body having water passages therethrough 
and a working face, a p]uraiity of cavities in said 
body inwardly.of the plane of said face and 
separated from each other byportions of said 
face, foran]inous means upon said working face 
and conforming fo the contour of said cavities 
and conformin, at least in part, fo said portions 
of said working face between said cavities, a 
supporting member enc]osed within and formed 
for the drainage of water paSsing through each 
foraminous means, each supporting member hav- 
ing a bae under which marginal portions of 
the associated foraminous means are engaged, 
portions of the outline of said base.being con- 
toured to form continuations of adjacent cavities, 
and means for attaching each supporting more- 
ber fo the die b_ody. 
8. !na die for forming molded pulp articles, 
a die body having water psages herethrough 
and a workin face, foraminous sheet means en- 
aged upon and confoïmin to said working face, 
a ç4urality of forg_minous members arranged in 
spaed relation upon predetermined areas of and 
extendlng outwardly from said foraminous sheet 
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means, a device for each said foraminous more- 
ber and having a base overlying an associated 
part of said foraminous sheet means, arranged 
within, affording drainage and internal support 
5 for the associated foraminous member, .said 
foraminous member being secured againt dis- 
placement from its associated device, and means 
for detachably secu'ing each device fo .the die 
body with said base of-the device clamping to 
10 said die .body that part of-said foraminous sheet 
means v¢hich it overlies. 
9. In a die for forrnLng mo]ded pulp articles, 
a die body having waer passages therethrough 
and a working face, forarninous sheet means 
15 gaged upon and conforming to said working face, 
a plurality of foraminous members arranged in 
spaced relation upon predetermined aïeas of and 
extending outwardly ïrom said foraminous .sheet 
means, a device for each said foraminous mem- 
zO ber and having a base overïying an associa.ted 
part of said foraminous sheet neans, arranged 
within, affordin drainage and internal support 
for the associated foraminous member, said 
foraminous meïnber having a portion underlyhoEg 
23 the base of its associated device, and means for 
detachably securh.g each device to th.e die body 
with its base ciamping o the die body said 
derlying portion of the îoraminous member and 
that part of said foramh).ous sheet nîeans which 
o if overlies.  
i0. in a die for forming rnolded pulp articïes, 
a die body having water passages therethrouh 
and a working  
ac, foraminous sheet means en- 
gaged upon and conforming to said working face, 
«]3 a plurality of foraminous members arranged in 
spaced relation upon predetermined areas of and 
projecting outwardly from said working face, a 
device within each foraminous member and af- 
fording drainage and infernal suppoït therefor 
40 and having a base over!ying an associated part of 
said foraminous sheet means, each device and 
associated area of the die body being formed to 
provide a boss and recess engagment, there 
ing openins in said foraminous sheet means, one 
for each area and thropJgh which the boss ai 
45 
that area ex,ends, each foraminous member hav- 
ing an inturned margin disposed between the base 
of the associated device and part of said shee 
means thereundeï, and a threaded member 
tending through the die body h] each area and 
ïO oerative]y engaged with a par carried by the 
associated device and operable from that face 
of the die body opposite its working face for 
drawlng said device toward the body and cause 
said device to c]amp the maïgin of the associated 
fora]inous membeï against tiret part of the 
foraminous sheet means with which if is engaged. 
i1. In a die for forming molded pulp articles, 
a die body having water passages therethrough 
60 and a woïking face and in each of a plurality of 
areas thereof is a recess foraminous sheet means 
upcn and conforming to said workin face and 
having openings therein, one for and registering 
with each recess, a pluïality of foraminous mem- 
65. bers one for each recess and extending outward- 
ly from said working face, a device within each 
foraminous member and affoïding drainage and 
internal support therefor and a part of each de- 
vice being formed for engagement in an associated 
7o recess, each foraminous member having an in- 
turned margin disposed between the base of the 
associated device and part oî said sheet means 
thereunder, and means passing through the die 
body and having threaded engagement with a 
 part carried by an associated device and operable 
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from that face of the die body opposite said work- 
ing face for drawing said device toward the die 
body and cause said device to c]amp the martin 
of the foraminous member aainst that part of 
said heet means with which itis enaed. 
WILLIAIVf J. DE REAIVfER. 
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